Solutions to Homework 7
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2.
(a) Find the change-of-coordinates matrix from B to C.
If there are three vectors in this subspace which are x, , X, and X,.

Let

X, =b, =4c, —c,
X,=b,=-C, +cC, +cC,
X;=b,=c,-2c,

such taht
[x],=[1 0 0] and [x].=[4 -1 0]
[x,],=[0 1 0] and [x,].=[-1 1 1]
[X;], =[0 0 1] and [x,].=[0 1 -2]
1 00 4 -1
=[x, X, X3]=[b, b, by]j0 1 0|=[c, ¢, ¢c;]|-1 1 1
0 01 0o 1 -2
1 00 4 -1 O
And [B].|0 1 O|=|-1 1 1
0 01 0o 1 -2
4 -1 0
=[B]. =[c, ¢, ¢,]'[b, b, b)]=|-1 1 1
0o 1 -2

~.the 2™ column of the change-of-coordinates matrix from B to C = [—1 1 1]t

(b)

According to (a) , we know that [b, b, b,]|0 1 0|=[c, ¢, c]|-1 1 1



4 -1 0] [1 00
And[C].|-1 1 1|=/0 1 0

0 1 -2/ 001

(4 -1 07" [03 02 01
=|[C],=|-1 1 1| =|02 08 04

0 1 -2] |01 04 -03

. the 3" column of the change-of-coordinates matrix from C to B = [0.1 0.4 —0.3]t

3.

(a)
1
The point is the projection of | 0 | onto W.
0
1 0.8810
=W(W'W)*WT|0|=| 0.1905
0 —-0.2619
(b)

0.8810 0.1905 -0.2619
R, =W(W'W)*W" =| 0.1905 0.6952 0.4190
—0.2619 0.4190 0.4238
rank R, =2
(c)
0.1190 -0.1905 0.2619
P,.=1-R,=[-01905 0.3048 -0.4190
0.2619 -0.4190 0.5762
rank PWL =1
(d)
W+ = C(P,.)
0.1190
— Abasis for B , can be | -0.1905
0.2619



4,
P is an orthogonal projection matrix if (I -P)x L Py
=

[(1-P)x] Py =x'(1-P")Py

=X' (1 =P)PY ..rvrren.... (- P'=P)
=X'Py -x'P%y
=X'PY—=XPY..oouun. (- P?=P)
=0

~(1-P)x LPy QE.D.

o.

(a)

A={3 6 6

4 8 8]

The columns of A are all independent

C(A):span{_ﬂ}:span{a}

aa’ {0.36 0.48}

C

“a'a 048 0.64
(b)
1
C(A") = span{| 2 [} = span{b}
2

bo" 0.1111 0.2222 0.2222
= Py=——=|0.2222 0.4444 0.4444
0.2222 0.4444 0.4444

36 6
B=PAP: =|, =A

8 8
P.AP,
=Pc (PRT A )T
=P.(P,A")" Py is symmetric
=P.(A")" P.A" (project AT onto C(A"))
=P.A P.A (project A onto C(A))

=A



